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(57) Abstract: 




OireiS 



PURPOSE: An active integrated 
antenna is provided to obtain 
the same output with a 
conventional base station or a 
repeater by directly connecting 
low power amplifiers and each 
arrangement antennas. 

CONSTITUTION: A forward 
signal is received from a base 
station or a repeater(101). 
Power is divided into a plurality 
of paths equal to the number of 
a path antenna phase by a 
divider(303). The forward signal 
passes a controller(309), a low 
power amptifier(304), a duplexer 
(305), and a junction line(405), 
so as to be radiated to space 
through a path antenna(402). 
Therefore, the power radiating 
from each path antenna(402) is 
coupled so as to obtain high 
forward power. A low noise 
amplifier(306) is proximately 
located in the duplexer(305), so 



as to reduce input loss of a system and to improve receiving sensitivity of reverse 
direction. 
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S ttSSI S3 &IE1IU AI^H" (Active Integrated Antenna System )(OI8t ^% SB)fc OI#g<M }|XR0IU 130011 MBS 

* sxiig. ±**m % jh^m?j 21 am ai^sb xii^e^ ei ^301 011 agsui ?ioH £ i^g oi^s<m ?ixr 

0IU B3OI0IIM £fe ^>d<M^l 0l§f <m ^£JXt § XI Oil Sg(OI5> £Sf8?0IE* 8B)8PI ^5H Q^2J S^l^:>l(1 watt 01°*) #M 

§2 e*EHUBj» Sm*l SirorOi s|§ SloHl Oie IS &EHUBB iJH§t»*H£AM SSPJEiiU fi£¥El SfMS S§i8 gei&OilM SUorOi 
gOitUCf. 0IM bHS §2 S*8IUte ^SJ^ SXIS^EI gTA}g 2i g*S ^ 2i£^{OI6f 3 gJ&OIB* 9B) S^l 9\ 

m. ^ gJST £!£B 4>t!8ffc PJEilU^AiE A^g£i&l 0|§ ^J§I Xi £B 4 2ife B«*:>P* ^M^i A-i(duplexer)2i- 5S8MI ^xlBOH « 

38 £J£0I! CHfif -fr£!S£B B#M2ICK 

oiae »*«e eanoii n^m sssb^pisi ^ioiMe e§H eamoii s^sfe 9£2fb aioiB £*joi sin c^sj iwatt 
oipjsj ^8 t^e :»s s^e^i^e Mgspi trjeoii pjejiu sj^boiim e^oi ch^ ^omcn sxii^e ifst * aie s 

PJ 0H-I2J D^£i 2^ S^PIB 1 ?Ji££) 0i^£ 2*||30£ BShS ^ SStOI §B1 3rs£0l ^Oi tt^gm & 

#Altt ^ 91Q. SE£ S ^S0{| flJE M^Se ^2\0\\ ^x|£j^ Sb|0|°S ^i2f g>^ Em ^i§H <^Si^€ ^l^offfl 2§f2f 4 £1011 Qjdl 
^A|£43i SOIofH ^^A|g0! 2E|sv 951 3>feCh 



SAilAi 

I-jl 1 £fe 4 3H£l Q0IS ^aiUS ^e^EilU M^SSJ 

XII 2 £fe S ^SOII WE «AI 01 £ 4 3HBI 2Hz| ehEIIU* ^fe M^B'SJ ^P^E 

XII 3 Sfe S SfSSI 4'Ai OJiOii fltfa<M^I[309][310]2| S^^ei e^f Si^E. 

XII 4 £^ S ^SOli CUE fi!A| OIIS 2 ^H2I HH XI BEilUS ^fe ^§ M^ilOl 3|? LH Off SBS£. 

HI 5 £fe S ttSSI £M Off CHI CCfE ^XIS4 PlfeOII CHff 

S Oie^AJ PUR 5Efe B3IIPI ^<yM<yoil Alg£j^ a EIIU Oil ^S! ^S| PI^SI 4§1 e>aiU{Passlve Antenna)Oil 5!S 

m g^Pie ^oi^ ^soii 3oip. 

XII 1 S Oil AH Sd^^ iS5J Oie^d A|^^^ 01^1^1 PUR 5b £3PI[101]0||A| &Xl[207]2f ^^l^'M ^I6H 3|X|S?AI£B[1 

01] LH¥ Oil ^iif flB e^PI[102](High Power Amplifier), Pf^Xf &x|^¥&£| Q\9*Q ^tttimm P^SPI flB X-| SB S**JI[1 

04](Low Noise Amplifier)Ph 912.0* 01 »»B §f ^H2I ^I01M[204] MBS^I fl© ^l^AH [ 1 05] (duplexer)Pf LHSS01 Si 2 

W. 01 RB&!A1[103] te 9IIOI«[204]fi ISfOI &EIIU[205]a SIQ. 
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4§g 01586! &BHU AI£S'[205]£ CfOI§ fifEBUt206] bHKOiooie Antenna Array) =?g&0\ 2i£Q1. 2)3fi 

XISJgj» 0158 8£PI ^6H Q4>2J QOIB(diDOle) BaiU[206]2* 3!XRS*I[101]£¥EI S^i 2*2*21 POlS BEIIU[206]0II 

oPI ¥|£ g HO [208] IS S2| ^51 3JfcCh 3EI2 16-18dBi§££] 0|^M 2*£^ tf?|| SCHICK 

M 

OISI& ?50I|/H ^*j£J£2| ££M 0PIA|?|fe 21 01 3} 20011 /H 100m Oil OlSte OH^ Z! 3\\ Oil [204] Oil 2I*> 6^31 

BE(IU[205]S 2^1 §38^1 91 SHH3I[208]2! Et*H£^I 3fll ¥ 3tXI£ Life ^ 2iCf. 3{(0I H [204] Oil (TIE ££8 HOI 0(1 ft£J SWOII 
EEfEl ^OIIH H2U 8tf3S£ 3 Oil AH 4 dB SEOil 01 1 01 , SdH3l[208]2| gbH£lb 3£ 40} 5101 SOH OS* §§ g^&Ch §3H£] 

^(ceii) ih g^gg si bi*s oi^g<M Ai^g s^m ne^ofoi beau am aow ai^s x^soiiai aoi §snxm on 

^loHAH $^2Sfe #31 2| 341 01 M [204] 3f gHH^i[208] £4' 11 BeWOI 283 2 s?8«l [ 1 02] 2| g^Oi 3\K0\ ffCK SEff 3 8*»2| 
<M^Oi| oiOHAi£ 3ilOIM[204]£J £^0| i^o^l OH ^ Oil ^ »g 4^2*£2| 1^1 4^ SIOll &Ch ^SjoiH big* B§ 

a sa oiua* $ «»ss e^^i[io2]°j qjsh on sbs^i b hshj ?£Soi s^sm hsoii ajg 

srgoi oi^nx* s r b 5i#2! a hi 

« I*S£ #3121 8088*2 ¥3*321 §*S88 HI£Sf3i ?IB 221. S ttS2| S $ 8$ #^2| £418 3fE£fe 

^!OIM[204] 21- gdH3|[208] 1 HI 2 £011 Sib 1*01 ± e^}|[304] 01 9 Oil dHXlA|9IIl 8^31 [304] 88 dH2 2*aiU 2*2* 

Oil SIBfOi bH^Q HH£| £EHU[401] 8 8 OH SZl^OIIAH S^S g&Sf^il HI 1 EOil Sib #SH2J 3IXI^ £b S>IPI9 S«& 

S WgSl QE mx\ ofEi|Lf[402]S| 3 §gf 2*2*011 ^1^/M[305] 21 £lgo^| ^ g*g e^^l[306]g £^oftf gi^ g* 

oi 2i oils s ^ssi £ ^sismsAi disei d^j^ i?4*au e*i ^xis^^ eoism s^i^ ^^aisoi goioF 



are si a 

S ^§£1 3§ 21S1U A|>:g21 ^A| OIISAi HI 2 EOilb HH xi StfilU [402] &0| 121 4 ^ bHl£12ie ^HSISICK ^§ §JS¥[301] 

Off ^IXR[101] Hf 8d8 ^iSH fHI0fM[204] 2\ &m^M[30Q]m 0I88F01. UHi£l^ !Xie*HIU[402] ^21 ggJSMI ±S*^2f ^ g*^ § 
^M0| HfiSKK 0| m m Smoil CHgV ^^Sf Sib AH [308] 21 ^g*^ l^S^I ^g^^^l [302] 2f 0\M Oj&i S 

bHBfb ^dH^I [303] (divider), S^OFQ 91^*1 £36^1 ^1^ ^l^HIOi^l [309] , i^]|[304], ^1^M[305], eBaS[405]. 32SI 

S[403]. BHXI&H»U[402] ^gjlf §*X![207] £ 52.^011 ^Af£|fe ^ <!ijSf ^ S^M 1 8fU8 

21 ^AHOiS tfWSES HHXI^E|IU[402], SSSIS[403]. Si*tf S[405]. S«a»/d[305], Xi &g ^^^1(306], 91^3910151 [310] 81 SS^I 
[307](Combiner) MI ^SSCf. OlttH S8a|A|[305]. S»fi!Sl405]. eaaS[403], W X\ 2i%\ U [402] b ^CH^ fl^llS i§2£ 
A^gSQ. Oloh ^S^IOilAl nHxl 2>BIU[402]^XI8 H ^EilU^[401]" S&Q. 

0\mo\\M ^ ^gOil H« AIAI OHB £Si S*55fOI ^Ailol fia»C[. 

M 2 £b S g*S£| 4 ^H2J IJd ^SIU[402] At«& S¥2i ^8 ©HIU Al^gjOia. 5Eb 31 JR[101]SS^a 3i|0IM[204]# 

#oH Si8 $ g*!? S^^mb ^M^AH[308]0ilAi ^ £*U <^s2f 9^2J^ ?§i^:! [302]0il SJ^SICH i^Q. ?§§s)| [302]2j 
S gbH^![303]01! S^£IH 04 3£S SEISQ. HI 2 E2| 61 A| OlIOilAib 4 ^H2] DH3tl^EiIU[402]5h AfgSiHI 4 5HS| 3S§ 
M U¥^l ¥I6H 2 3SS 8^§) ¥I^S 33! S ^bHo^b 2 ^bPI[302]M 3 JWM Ojg^Q. 2*^oj ^uh@ £!sb e^^lf 

304] Oil A] gs^I! ^S2J ^ ^ Si£^ ^\^C[. 0| S ^ £*§F >J^b ^M^iAH[305]l MoH &HIU¥[401 311 ^ei 

st*dS[405]oii §i* <y^M 83f& $ g*g^ disb sssi[403]# eoH s^^isi sais nnxiefeim[402]oii 

SZ-^OII g*A^CK HI 2 E01IA1 4 311 2| HjiXi^Eil U[402] S^Ei g^^OII g*A^b 2*2*2] 6 Oil AH S^OI 1*^01 5\0\ CH 

^ 9aioi 3 a^i(p sum )b nH xi am [402] si ssais[403]oiiAi t^ab 2^21 a^i(p sum >oii hhxi^euu [402124 oi^(g)s 

2o\H SHxl^EIJU[402]2J 4{N)2J Hi « # 2*01 BQ. ^, 
Psum = Pout x G x N 2 

OIQ. ®B}M ±mm [304] 2| ™S i^2g g*Af 2^1 ^1 ^ 2iCf. 

Q§g ^SXJ Sx|[207]I¥Bi SM2I g*AfE! e? <M^g gfoj ^|X(= a g^3|[101]S S^£lb S^OII CH6H S&Q. 

5^A^ §XI[207]S^EI S^^Oil ^A^ ^ »8 dab SHxl ^EUU[402] g£ 4^£iH. Ol <M^b 2*^2j SIM (EISI S2UI[403] 
# * 9&tiS[405]B XI y CH ^M^Aj[305] Oil EBffP. ^-S^Aj [305] Oil Ai ^g*& SI2f ^£J30i S§ ^^^l [306] Oil 

^SQ. 4 3H2I S I ^Oil Sib X] S§ e^^l[306]M£l 9I^*HI0|9| [310]» 5i» fi»3|[307]OI|A| 2 t*«£|0| ^ee^^ltSOS] 

Oil S^S^ e^SCf. ^?ee^5l[308]£i <L»sfe ^M^'AH[308]2| ^ BXKHI S^SJH <himi2f yCH g^gf^I ^i^'A-{[3 

07] 2f ?ii0IM[204]l 86H 3IXR £b g3IPI[101]0ll Sj^SOi WeiSCJ. 

6*^l Xi S8 e^3![306]b ^ tfttS ^ »e tts>m gaiSf^l 9I€! ^M^l AH[305]0i! SCHS MB^II flXI8K« flStfSI S^6f3 XI 

&s g^s*2£Mi « daoii ch^ i*E ai^ ^ sip. 

6*^l ^l^Ai[308]b ^A| £ a|^2^ 3 «*if g&l ofCN g^j^l 2Eb A|^H[101 ]3f2| 8£!§ Cm2| ^I0IM[204]I 

SMI SEe[ ^^l ^M^Ai[305]b ^g*lf SS ^ 2^ gttfi ^E«U¥[401]8 Afgo^l ¥16H ^ g*W3f 3 &9 ^aiSK^Fb 
^^2J 951 i^bCK HI 21 A] fe^l^ S£|E1 feOPI ?I6H fe^ QtQuality factor) m^M S*b ^SX-il g^^ll ?^gCI. 
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° g l £OI8( ^HH:ir303l 01 AlgwP gbHSfe a£35&a 2? EIE Isolation)! #^SI S}S8H2 =bH@ »W2| to =u 

riff oTxiq iuH P if303i a "rnta^ s*a bp s ^as » »* §^i[306]i sate* asa a^s bvai&q. sb = 
Sat f SaS SJrJs i ™ ai IVa ^#V*aassi?ifi aamot bbu an a-(poro. a§a mn w 9 

§ plfB AXIS S3I 5fs8IP. 

»aa awn i i isilftlT rn 01* M5S0I bbji [304] SB*Ai[305] it! 3B8IS[403 3 0\3H 3*^21 MXI BEIIU[402]0!I E = fe 

rail ?5 i* a™ aa- fltfSi ri ♦ 5eiT5 fl« Va» + »o. *3ie ?i*siopi[ 3 io]e * aa ason an fi 
"uno JiVai^SS ^HdAi 3 | W «« »e bibwwu oi» a»ei «s«oi ss moos *a.B( 

microstrip) tiS2| 30IB 5SSSSW OIWSQ. 

Mll oveiiin-rAnilfa a«Mer405l« SSH s-l 2IS¥[301]:» 93301 3aSJS[403]0il afe: ^5 (slot) [404] § §SH S2}SS 

] a aa sa aSaToT liaa hhxi*W[402]o!iah us **a a^e saaou/H a^oi &soi acn saisp. 

si 4 Efe b wBon cos M&au aiabs maisah ?i?a aa ass snas a aweo. a « ' ^A^jfc!^ 

]0Bte2*i «»BHU[402] 90! £0101 0IS0I feiaS 2E[508]M [403] » ^'SJ ^ 

= man l ha9i° =imxi^ giEJ^ q-juoj ^ c (hoard) ^ ?«9Dj si^^ " [30 Pr o!2 21— o§5J£ HhilbUttJ^ ^ctiur 
5f40 12) =4^^ *■ ■» aaU[402] SO. dHSSCH MMJfc B 

™ tSi^?? ^P -?r° «fflSfi=T508Tt3l=?Ba[513]a flH3ll[509]£ «£l«K)t SUQ. ^S§I£2E[508] fefOIIAH ¥11019 

m J^-»»ZM3\M » «a son sun eau¥[40i] ^a BhMBtsoe] moiob 

Si S WaisTsiTsi T»j4 ^liisms^ia iis^itiog] Mom es[507] S tfanaso, ^eirnia 

?JI[513] AIOI0IIE EH[514]a SOI a^SHI 8t£^ ?ISJS sxis^CI. 

-Esie^crsoRioii °'!= ss^/H[[305]a saaa c [405]a sasjs[403] aa ais *ib a»as[405]t 9i«iei«a3[5io]a 
^aiu-r40in»2i i «a * oi»oi soiei^i ea. eb ¥ ¥soi anaxi s^2is rat ^B!Ei»aiit5io]» ssh fesaiswa a^^ 

^Mwrsoeis ovaiu^uoiia a?i^ej ^s =oiui^i as ^ssoim oi ttAteisoe] »oi eaua=[504]» eaaaEtsos] k ai 
oIsfsiB] sBi meSI uaK515]8 §6 H aa«3i asao) ao. aoisisieie aaua a^32SVH bud. 

A^^l8^ 2>ni HI 4 5011 ?5fc »B a! § a^&3 321011 d£IS» flfi BOiaS 55 S! oma SXIS^ 

S ai!» siaaaSs?] e»MWSiM? msb! iei ssasa a, ^^ l[50g] DJ s 204 ^^la aa= f»ns^?f m 

0\o\Q. 

mhmh «ae sis 4 M a»ttau[402m «§«■ s° « -!o^^^^?™^/c7p™x,™ aS PJSJoVa 

iV-as a sa*s[403] soi as *shi s^bp. is «j a» asons h ss s^^i[306] a *a»ioi:>i[3io]£ §s 4 e»B § 

HoM 0IS ^ aSSa 2 SiS SS8PI SHSi *»3I[307]2| 4E S3IBO. 

a 5 Efe e vaoH toe MBam Ai-sa ^xis^ ?i^s *)«h fe eas¥[3oi]a 3§ssi a» JJ*^ J^JL*. ^JXa 

308]§ S6H 3\Ti* Efe [ 1 01 1 OH 2UI teSWEHU Aliga ^EH» SAISPI BP. 

oi^asBBia voi a van iDia. saa a««m^i[io2]3» ^ioim[204] °^ saHPi[208]a %™ ****** **** 

ot ei/ua ala ATiaa sau bdpi aoi s * aa a^oi ota mmkhu[402] mmn saass ois isi 

3h gsfoi g^c^£^E aai^ai s^oi sj¥ a^afe aoies sis aass a**} aisj 4» ap. 

e ttSOU P^S H SS S^5l[306]» aHU¥t401]OB 5§ flfl ttSSW AI±H ^^S iW B»Wa« SMI207] 

a s#isgi s« ^ ap. 

on afe^e^WE 3^oi naese aiss ?§§ oigmw s§ss¥[3oi] atE§ ass oiua s ssjs£_[408]oii E =oi — 
a»i«"sy aysi afasf 4= at §§s ^ap. 

s tt9 oa disa sfeiiUAi^eia ?iir Efe s^itioiiasi ass 2 ?Ha ^§^ah[308][io 3 ] 1 ssh bsi ^iois[204]£ etas 
aswAigbia ?]ioisuies sasi^i mfe saa si 4» ap. 
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& ttS (HI £ as iga g^l[305]l J 9BS^:?I[302][308] 32.IH XIS8 §5^1 [306]12| EH &§}m 3XI8I0I 01121 £ 

SI 9£B 3IXIS? 8 21 31 0(1 SB810I 3X124 SWISffe a 3*1 JfSCh 

S 88011 3|?^2S ^eSiS£E[409] «S| ¥§§0i|}||A1 8£88hte ii PI?B«I[513] ^ 8S5![512]B0liai/H S4 8 4 9JL0W 

8H1 ?ig^ll[509]a 3I?S»[513]. 3I=?B»[513] 2f S*A|fiH506]AK)IB Eii [507]€I» 8B M^'M 0I8810I SOI §¥8>X| 58MI 82 
£W 08 ^ 8-fr ail XHS8H1 SiP. 

£ 8 8 Oil Cas^ SXIPI- 3f& StOI 888 ^£01 SfS ¥§#01 ^g2J££E[508]0ll E¥ 4 l HI £8 101) 2Si 

«A| ^g^||[509] 8!I ^Oi *£l % 31X118 4^ Si 8 S 0fL|£K BHU¥[[401 ]j» ^esi^¥[301] M0I1 SUB OlttOI 8018 ^Hfiai 
3(510] 2F 3^0 aS[511]8 §6H BB81&3I MB Oil ¥ ¥^# 8 3II 5£| » 88 8 4 2iH at ¥g§ gE£ BOISKfll AI88 4 S3 

8 aiasm SACK 



(57) S9SI gfl 
898 1. 

3IXR Efe S2l3l[101]£¥a £»8 £!£B 80f SHPI[303]10II 2J6H DHXieJEOU[402] 4^ S§§ S^OI gdH£IH at 5*3 
SS^2I fltf»IOPI[309]. ^8^S^^I[305], £M^'AH[305]. 88££[405] £ ^2*i£[403]# >13 BHXI&EIILK402J8 86H £»8T & 
si SZh#OII 8Af8££MI 2|^£J 2H x| of am [402] Oil Ai 8A^fe BBStOI £ g>8 gfe 2^ ^§2S offe ^8 

ttEUU A|±B. 

898 2. 

HI 1 8 Oil 2JO{ XI S§ 8^I[305]B ^#^A{[305]0II 0I5E8MI $)X\MBi Al^iJ £J^i BO| 2* 883 **!8£B B8A|9lte 318 

898 3. 

XII 1 8 Oil SiOi SHH3II303], 883II307], 9I8»0P| [309] [310], 9§e^l [302] [304]. £838431 [305]B. X4SS S43|[306]B §y 
^BSJA1[305]B ^e§i^¥[301]CHl SA^ S§ 2I£88 3|g ¥MB?I£ ^Ol X-IBB SH4£| FR4 &2 3IB ?!0ii S*t£|01 ^ 

898 4. 

XI! 1 83 ^HH^i [303] gbyg = BW^Oll ^ (isolation) ^£0| 5j*4& S^j ^(Wilkinson) 8101 §^^l[305]i S Oil AH 

8^8 5. 

XII 1 8 Oil S^CH afr 6 88 tt&mo\ SS§JM[403] Oil E^of^ 9I^0| H¥ B'Mo^m o\J\ ^joH 2}B«h X-J^8^0|IUD|£| 

51 i^fe ^1^X1101^1 [309]2| &8 SS8SSMI ^I^M 5§6fb ^S2§ offe s§^Ei|U Al^S. 

8?8 6. 

M 1 UOl! 2iCH ^^s|^¥[301] ^8^' Al [308] £f g?||P| £b 7IXR[301] ^Bl ffBBiAI[103] 8 AFS8^ ^^^J^¥[301]£f 

1\ SE^ ^IXR[101] AFOJOil Efs 3iJOIM[204]l S6H s^^o^^ Al^bl^ b|gM 1^8^| ^'21 8fe ^1 ShEJI U Al 

8?8 7. 

XII 1 B2| SiOf Q(quality factor)! 3fe ^2xi| 4?fiSi|/H [30518 OieSfOI ±^83} ^ 88 84fA|5|I2, BXietEII 

U[ 402] Oil gJ#^ BXKport)^8 ^^I»l 8S^M| MXI £}EilU[402]£l OI^M ^^A|5|^ 31 ^§°S ^§ ^HIU AI^S. 

a=?8 8. 

XII 1 l^OIIAI ^BSIS¥[301]8 ^e^^SE[508]0il 888m PI?B3ai[513] £f ^S^l[509] LH Oil S^SfCN, ^SSJ^[403]M# ^S^S 
E[505]0il Hem ]«XI8EIIU[402]fiB 8amfi£[504]0« ^§Sl^SE[508] 2f e3££E[505] AfOIS S8ti£[40S]B 

^^S^ffl, £W5K406]*|OH 22<ySE[505] £F 8EIIU SE[504]M SE UAf[515]S x-{|^o^ aiOI^[514]ES OHM §^ 3|^P 

"SI 3§^0)U A|^gJ°j 95 

8^8 9. 

XII 8 8 Oil 2ICH ^ee^EilU SE[508]^Sj ¥M10il 2I8H g^Sfe 81 8B8PI 91 8H 3|?SM[413]0II 88£![512]8 °JI2 8Bffi[512] 
B ShEilLf ¥[401 ]S| BfAf©[506] AfOIOil fl«A|9|fc 3S Sfb ^EilU AI^S'SI 95. 

898 10. 

XII 9 8 Oil 2iCH 8SS![512]M ^SQI 3\ ^EiB£l3[51 0] 93t 91^E]^[51 1 ]£S B8ti£ [40518 9IXIAI8SSMI ^1I]S¥[301 

] 8Eim¥[40i] i aaAiam oibsi xiiis 018B boi8^i stoi ^e^i^¥[30i]2f &HiU¥[40i]2i nmMmm easw si^ ^§ 

898 11. 
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